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ABSTRACT 

Methodology  in  stands  using  the  individual  tree  selection 
silviculture  method  includes  selecting  stands  and  desired 
diameter  distributions,  determining  the  cutting  cycle,  and  mark- 
ing the  stands.  However,  some  cautions  should  be  heeded. 
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INTRODUCTION 

The  individual  tree  selection  method  has  been  used  very  little 
in  the  Northern  Rocky  Mountains.  This  method  requires  more 
planning  and  silviculturally  is  difficult  to  apply,  more  expen- 
sive, and  more  difficult  to  regulate  than  even-aged  methods. 
Until  recently,  uneven-aged  silviculture  methods  were  not  con- 
sidered as  management  options  in  the  grand  fir-cedar-hemlock 
ecosystem.  Now,  because  of  demands  for  continuous  cover  on 
many  sites,  forest  plans  include  many  acres  to  be  managed  with 
uneven-aged  methods,  as  has  been  done  along  stream  courses 
and  in  viewing  areas. 


'Research  forester,  Intermountain  Forest  and  Range  Experiment  Sta- 
tion, located  at  Forestry  Sciences  Laboratory,  Moscow,  Idaho,  and 
forester,  Idaho  Panhandle  National  Forest,  respectively. 


In  grand  fir-cedar-hemlock  ecosystems,  the  individual-tree 
selection  method  will  promote  the  regeneration  and  growth  of 
shade-tolerant  species  such  as  western  hemlock  (Tsuga  hetero- 
phylla  [Raf.]  Sarg.),  western  redcedar  (Thuja  plicata  Donn), 
grand  fir  (Abies  grandis  [Dougl.]  Lindl.),  and  subalpine  fir 
(Abies  lasiocarpa  [Hook.]  Nutt.).  Douglas-fir  (Pseudotsuga 
menziesii  [Beissn.]  Franco)  and  western  white  pine  (Pinus 
monticola  Dougl.)  might  be  maintained  in  an  uneven-aged  con- 
dition depending  on  stand  structure,  residual  basal  area,  and 
local  site  conditions. 

Before  considering  application  of  the  individual-tree  selection 
method  in  northern  Idaho,  stand  and  site  conditions  as  well  as 
forest  management  goals  should  be  carefully  considered.  The 
method  will  result  in  a  stand  with  a  far  different  structure  and 
species  mix  than  traditionally  obtained  and  managed  in  north- 
ern Idaho. 

STAND  SELECTION 

The  foremost  considerations  in  applying  single-tree  selection 
are  the  (1)  present  species  mix  and  (2)  present  stand  diameter 
(age)  distribution.  The  method  may  be  applied  to  any  stand, 
but  the  conversion  process  is  much  simpler  in  stands  that 
already  tend  to  be  multiaged.  The  stand  should  be  of  good 
vigor  and  not  be  highly  defective.  The  stand  may  have  a  com- 
ponent of  shade-intolerant  species  but  should  not  be  dominated 
by  them  because  the  regeneration  in  the  stand  will  have  to 
occur  in  shaded  or  partially  shaded  conditions. 
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RESIDUAL  BASAL  AREA 

A  residual  basal  area  should  be  chosen  that  will  allow  good 
stand  growth  but  keep  the  site  well  occupied.  In  northern 
Idaho  this  level  could  range  from  60  ftVacre  to  175  ftVacre 
(13.8  mVha  to  40.2  mVha),  depending  on  the  site  and  species 
mix.  In  the  absence  of  better  information,  even-aged  yield 
tables  (Haig  1932),  stocking  levels  by  habitat  types  (Pfister  and 
others  1977),  or  other  similar  information  may  be  used  to 
estimate  this  level. 

MAXIMUM  TREE  SIZE 

A  maximum  tree  size  should  be  selected  as  a  goal  for  the 
stand.  Depending  on  management  objectives,  the  maximum  is 
usually  medium-sized  sawtimber  ranging  from  18  to  26  inches 
(46  to  66  cm)  in  diameter.  Any  size  can  be  chosen,  but  this 
range  is  applicable  for  most  sites  in  northern  Idaho. 

DIAMETER  DISTRIBUTION 

A  balanced  size  class  distribution  is  intended  to  provide  (1) 
good  conditions  for  growth  and  quality  development,  (2)  sus- 
tained yield,  and  (3)  maximum  yield  where  harvest  equals 
growth  (Tubbs  and  Oberg  1978).  The  most  commonly  used 
method  to  develop  a  balanced  size  class  distribution  is  to  use  a 
geometric  progression,  which  is  described  by  the  ratio  between 
the  number  of  trees  in  succeeding  size  classes.  This  ratio  is 
referred  to  as  q  or  de  Liocourt's  q.  The  number  of  trees  in  a 
size  class  multiplied  by  q  results  in  the  number  in  the  next 
smaller  size  class. 

Presently  no  information  is  available  on  what  diameter 
distributions  should  be  used  in  the  grand  fir-cedar-hemlock 
ecosystem.  Therefore,  a  diameter  distribution  approaching  the 
natural  distribution  is  a  good  approximation.  If  management 
goals  indicate  a  high  proportion  of  large  trees  is  desired, 
diameter  distributions  described  by  low  q's  (1.1)  may  be  pre- 
ferred. Large  q's  describe  stands  with  many  small  trees.  With 
our  limited  experience  with  uneven-aged  silviculture  in  the 
grand  fir-cedar-hemlock  stands  of  northern  Idaho,  q's  of  1.1  to 
1.5  appear  to  work  well. 

STAND  STRUCTURE 

Several  ways  exist  to  calculate  the  desired  diameter  distribution 
based  on  residual  basal  area,  maximum  tree  size,  and  q's,  but 
Tubbs  and  Oberg  (1978)  present  the  simplest  method.  They 
developed  a  coefficient  for  2-inch  (5-cm)  diameter  classes  called  a 
K  factor,  which  depends  on  the  desired  q  and  maximum  tree  size 
(table  1). 


Table  1.— K-coefficient 
q-factor 


for  a  given  maximum  diameter  and 


Maximum 


q-factor 


diameter 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

24 

18.5 

24.8 

34.3 

48.1 

68.0 

97.3 

139.3 

22 

14.0 

18.2 

24.0 

32.1 

43.4 

58.9 

80.1 

20 

10.3 

13.0 

16.4 

21.1 

27.2 

35.2 

45.6 

18 

7.4 

9.0 

11.0 

13.5 

16.7 

20.6 

25.5 

The  desired  residual  basal  area  is  divided  by  the  k  factor  to  get 
the  number  of  trees  in  the  largest  2-inch  (5-cm)  diameter  class  (N). 
N  is  then  multiplied  by  the  applicable  q  to  find  the  number  of  trees 
in  the  next  smaller  size  class,  which  in  turn  is  multiplied  by  the  q  to 
find  the  number  of  trees  in  the  next  smaller  size  class,  and  so  on  to 
the  smallest  class.  For  example: 

q-factor:  1.2 

Residual  basal  area:  120  ftVacre 
Maximum  tree  size:  24  inches. 


Therefore: 


K-factor:  24.8 

N  =  4.84  for  the  24-inch  class 
N  =  5.81  for  the  22-inch  class 
N  =  6.97  for  the  20-inch  class 


N  =  35.%  for  the  2-inch  class. 


This  procedure  results  in  a  diameter  distribution  curve  that  is 
a  reverse  J  shape  (fig.  1).  The  actual  stand  diameter  distribution 
can  be  plotted  on  the  same  graph  resulting  in  figure  2.  From  the 
comparison  of  the  actual  stand  to  the  desired  stand,  we  can 
estimate  the  number  of  trees  that  can  be  removed  from  each 
diameter  class: 

Diameter  class  Excess  trees/acre 
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Figure  1.— Desired  stand  structure. 


From:  Tubbs  and  Oberg  1978. 
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Figure  2.— Desired  and  actual  stand  structure. 
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Figure  3.— Desired  and  actual  stand  structure 
after  marking. 


CUTTING  CYCLE 

The  determination  of  the  cutting  cycle  will  depend  on  pro- 
jected stand  growth  and  when  a  commercial  entry  could  again 
be  made  in  the  stand.  For  most  sites  in  the  grand  fir-cedar- 
hemlock  ecosystems  of  northern  Idaho,  500  to  700  bd.ft./ 
acre/year  can  be  realized  resulting  in  a  harvestable  volume  of 
over  5,000  bd.ft. /acre  on  a  10-year  cutting  cycle.  Even-aged 
yield  tables  (Haig  1932),  stand  projection  systems  (Stage  1973), 
and  vegetation  classification  systems  (Pfister  and  others  1977) 
could  help  make  a  proper  decision  on  cutting-cycle  length. 

STAND  MARKING 

Two-  to  three-person  crews  work  best  in  marking  stands  using 
the  individual-tree  selection  method.  The  crew  size  allows  for 
easy  communication. 

The  first  consideration  is  the  residual  basal  area.  At  any  point 
in  the  stand,  an  angle  gage  check  of  the  basal  area  left  after 
marking  should  approach  that  desired.  If  the  basal  area  exceeds 
the  desired  level,  additional  trees  from  the  cut  list  should  be 
marked  for  removal  to  reduce  the  basal  area  to  the  desired 
level.  Also,  a  tally  of  the  total  cut-trees  will  prevent  exceeding 
the  total  number  of  trees  from  the  cut  list  for  the  entire  stand. 
Depending  on  the  stand  size  and  structure,  it  may  be  desirable 
to  work  with  diameter  classes  larger  than  2  inches  (5  cm). 

Tree  selection  for  cutting  should  be  based  on  vigor,  form, 
and  so  forth,  as  in  any  stand  marking  procedure.  Also,  trees  of 
poor  health  that  will  not  survive  to  the  next  cutting  cycle  should 
be  removed,  being  careful  not  to  deviate  far  from  the  desired 
stand  structure.  It  is  often  difficult  to  mark  stands  using 
uneven-aged  methods  when  the  personnel  are  accustomed  to 
marking  shelterwood  and  seed  tree  units.  After  marking  the 
stand,  graphic  structure  should  resemble  that  desired  (fig.  3). 


CAUTIONS 

The  individual-tree  selection  method  is  difficult  to  apply,  and 
little  information  is  available  on  yields,  conversion  problems, 
logging  systems,  sampling  problems,  and  disease  and  insect  con- 
sequences. Also,  the  method  will  promote  the  regeneration  and 
growth  of  shade-tolerant  species  that  are  slower  growing  and 
less  valuable  than  shade-intolerant  species.  Therefore,  until  more 
application  information  is  available,  care  should  be  taken  to  ap- 
ply the  method  where  there  is  a  high  probability  of  success.  Do 
not,  for  any  reason,  try  to  apply  it  in  stands  that  are  of  poor 
vigor,  or  where  the  diameter  distribution  is  not  conducive  to 
conversion  to  an  all-aged  structure. 
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